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WE CLAIM: 

1. A sputtering, target made bV a process including 
casting having a target surface wit^f the following 
characteristics : 

a) substantially homogenous coipjSosition at any 

. location; . 

b) substantial absei/ce of,p/res, voids, inclusions 
and other casting defects; 

c) substantial absfence of precipitates; 

d) grain size les4 tha^.about l^m; and 
substantially uni/orm structure and texture at 

any \ocatipn. 



2. AsRUtteringNh/rgex according to claim 1 comprising 
Al ,/Ti, Cu, Ta>NNi, Mo / /A^/Ag / Pt. 



3. A sputtei^/ J^rget .^cording: to claim 1 comprising 



il and about 0.5 wt 



.u, 



25 



30 



4. A method Mot fabricating afk article suitable for use 
as a sputtering target cor&Arising the \teps of: 

a. providing a s^ast ingot; 

b. //mogenizing s^id ingot a& time and temperature 
sufficient for/ redistribution macrosegr^gations and 
microsegregatfrons; and 

c// subjecting said ingot to equal channel angular 

extrusion yo /refine grains therein. 

5. / N method according to claim 4 further comprising, 
after s/bjicting said ingot to equal channel angular extrusion 
to ref/ne/grains therein, manufacturing same to produce a 
sputtering target." 
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.6. A method according to clairn 4 wherein said/Ingot is 
subject to 4 to 6 passes of ^qual channel angular ^extrusion. 

7. A , method of making a sputtering target comprising 
the. steps of: 

a. providing a /cast ingot with length-to- 
diameter ratio up, to 2; 

. b; - hot forgiric/ said ingot wilsfh reductions and to s 
thickness sufficient for pealing and f Ml elimination of case ; 
defers; 

c. ^\subjectin£ said* hot f6rged product to equal- 
channel ^3N;rusiorh s and 

manufacturing intgf a sputtering target, 



8. . A me\h^d of /fabricating an article suitable for use 

as a sputtering Xak^e^' composing the . steps of : " ' " * 

a. proyi4ing:ayrcast: ingot; : 

' b . sol uuion i z i n g heat treating said cast ingot at 
7 \\ / \ ' ' * ' 

temperature and time -n^cpssary toy dissolve all precipitates- 

and particle, bearing phc^es; and 

I f W * 

c- Equfel channel angular\extruding at temperature 
below aging, temperatures. ^ 



9. A methfcd according to claim 8 farther comprising 
manufacturing t<//produce a sputtering targe£.. 



10. A me/hod according . to claim 4 including: 
a. /homogenizing the ingot; 
hjf hot forging of. the ingot; and 

Equal . channel angular extruding forged billet, 

11". //A method according to claim 7 including: 
a. hot forging the ingot; and 
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b. equal channel angyflar extruding the forget 



billet 



12. A method according t/o claim 10 further comprising 
producing a sputtering . target 

13. A method 'according to claim, l/ further comprising 
producing a sputtering target. 

- 14.. A method according to claim :1 further comprising a 

sori^ionizing heat treatment pri<E& to equal channel angular 
extXusic 

\ A method according to claim 1 further comprising 

\ \ ^\ / / . 

water qu\ne,hing af^r homogenizing 



16. A \ethod acceding to;claim *7 including: 

a. Viyating- the castingot before forging at a 
temperature andN^rVa time^suf f icient f or solutionizing ; 

b. fto^/fiprging a^\a temperature above 
solutionizing tfeiroerature; and\ 

c. I y/ater 'quenching .the forged billet' immediately, 
after forging/ 



17... A/ jhethod according to claim 4 including:' 

cooling f the ingot \ after homogenizing to a 
forging temperature above the ; solutionizing temperature; 

b. Hot forging at a temperature above the 
soluti9fylzing temperature; and 

c. . water, quenching the/forged billet immediately 
after/gorging step. 
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18. A method according to /claims 4, 7 or 8 including 
aging after solutionizing and water quenching at aytemperature 
and for a time sufficient to produce fine precipitates with an 
average diameter of less than /0 . 5 /im. 

19. A billet for equal /channel angular extrusion of 

targets fabricated from a carst ingot of diameter do and length 

ho which has been forged in^o a disc of diameter d 0 and 

thickness h 0 * and from whicif two segments firom two opposite 

^ides of forged billet to/provide a bilLet width A have been 

removed in such a manner/that thickness^ E corresponds to the 

thickness of the billet/f or equal channel angular extrusion,. 

the wide A corresponds/to the dimension of square billet for 

eqioaT^chajinel angular /extrusion, an*a dimensions of the cast 

A ^\ / / 

inaot and tfifesf orged/billet are related by the formulae: 



C 2 h =1 



=1.18A , 
=1.39.A 2 H 



20. ^A method according/ to claims 4, 7 or 8 in which the 
step of equ^sk channel angu^c extrusion is performed at a 
temperature be^ow the temperature of static recrystallization 
and at a speed hhff icien/ to .provide uniform plastic flow, and 
for a number /of parses and routes \hat provides dynamic 
recrystalli/ation dfc^ipg processing. 

21. /A method according to claims 5) 9 or 13 including 
annealing after fin4l target fabrication at the temperature 

/ § ■ ■ ' 

which xk equal to >the temperature of the sputtered target, 
surface during steady sputtering. 



22. A mefchod according to claim 13 in which annealing 
i f 

after final tacget fabrication is performed gradientally by 
exposing the sputtered target surface to the same heating 
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condition and exposing an opnbsite target surface ttf the same 
cooling condition as under target sputtering durip^ a 
sufficient time for steady annealing. 



23. A method , according to claim 22 in which gradient 
annealing of the target ys performed directly in a sputtering 
machine at sputtering co/tditions before smarting a production 
run. 



24. A method according to claims 4, 7 or 8 in which the 
step of equal channel /angular extruadon . include a first 
extri^sio{)^^th 1 to 51 passes into ^afferent directions 

s^ediat^v^^ealimg at a low ^emperature and for a time 
sufficient to p^dude very fine /precipitates of average. 
diameterVtess thanNlbout 0.1 pm, and a second extrusion with a 
suf f icient^umber classes tp develop a dynamically 
recrystallizeti strpcturev> 




25. A metKdfi for controlling texture of ' sputtering 
targets by a prorfVSss according ^o^ claim 4 wherein the step of 
equal channel arfaur^k ^xtrusion is\performed by changing the 
number of passes andN^Lllet orientation between successive 



passes in a mai/ner to' 
and orientatio/ 



duce a desired final texture strength 



26. A r/ethod for controlling texture of sputtering 
targets by sJ process according to claim 5 wherein the step of 
equal chanrufel a/gular extrusion is performed by changing the 

Is 

number of passes and billet orientation between successive 

passes in fa manner to produce a desired final texture strength 

/ / 
and orierftatzon. 



A. 
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27. A method, for controlling texture of sputtering 
targets by a process according, to claim .8 wherein ther step of 
equal .channel ^angular extrusion is. performed by changing the 
number of passes and bill eft orientation between successive ' 
passeis in a manner to produce a desired „f inal ^exture strength 
and ■ orientation . 



10 28. A method according to claim 25 ymcluding a 

preliminary processing performed before .extrusipn to produce 
strong oi^Lginal texture/ of the same orientation as of the 



desVred f inalNtexture if ter equal , channel angular extrusion, 



Ml5 ; 



in 



29%. A method a^prding. to cla&m 25 including the 
additionar^tep of refco^ry annealing performed between 
extrusion passes- ,at temperatures/ below the . temperature of 
.static recrystaObsLization 



20 30 . , A method/X^brding /to olaim 25 /including the 

additional step o| re^^very/anneal\ng after equal channel 
angular extrusion/ at te^Re/atures be^ow the temperature of 
static recrystallization .i 



25 ,31; A met/hod . accacding to claim 25 including the 

additional step of reorystallization annealing performed 
^ ' between extrusion passes at a temperature equal to. the-, 
.beginning temperature of static recrystallization. 



30 



32 



method/according to claim 25 including the 



additional step of annealing performed after the step of equal 

f $ ' ' ' 

channel angular extrusion at a temperature- equal to the 
beginnir/g temperature of static recrystallization. 
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33 . A method according to claim .25 including the 
additional step of r^'crystallization^annealing performed 
betwed^i^x^rusion passes at temperature above the temperature 
of f uir^tati v e v rec/ystallization/f 



34 . A 
additional st£ 




according/Co claim 25 including the 
f re^rsysta'llization annealing performed after 
the step of equa'^channe^angular extrusion at temperatures 
above the temperature of full static recrystallization, 



A m'ethod according 
least different types ojL the 
between extrusion/ passes and 
channel angular/extrusion. 



36. / A method according to claim 4, 7 or 8 further 
comprising a thermal treatment for .control of grain size and 
di^rib^tipn^f second phase: particles . ' 





aims 4, 7 or 8 wherein at 
reatments are performed 
the final step of equal 



30 
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